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Objective To examine the association of family organization with metabolic control in adolescents with

type 1 diabetes through the mechanisms of family self-efficacy for diabetes and disease management.

Method Data from the baseline assessment of a longitudinal RCT were used, wherein 257 adolescent—

parent dyads (adolescents aged 11-14) each completed the family organization subscale of the Family

Environment Scale, the self-efficacy for Diabetes Self-Management Scale, the Diabetes Behavior Rating

Scale, and 2 24-hr diabetes interviews. Results Structural equation modeling showed greater family or-

ganization was associated indirectly with better disease management behaviors via greater family

self-efficacy (B=.38, p <.001). Greater self-efficacy was indirectly associated with better metabolic control

via better disease management both concurrently (B =—.37, p <.001) and prospectively (f =—.26,

p <.001). The full model indicates more family organization is indirectly associated with better metabolic

control concurrently and prospectively through greater self-efficacy and better disease management

(B=-.13, p<.001). Conclusions Understanding the mechanisms by which family organization is

associated with metabolic control provides insight into possible avenues of prevention/intervention for

better diabetes management.
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Introduction

Type 1 diabetes is a chronic childhood condition charac-
terized by the inability to produce insulin and subsequent
blood glucose (BG) instability (NIH, 20006). In order to
manage this condition, children must perform a series of
behavioral tasks, including frequent BG monitoring, insu-
lin administration, and careful monitoring of diet and ex-
ercise (Greening, Stoppelbein, Konishi, Jordan & Moll,
2007; NIH, 2006). Though the regimen is complex and
time-consuming, failure to adhere to it may result in seri-
ous short- and long-term medical problems [American

Diabetes Association, 2011; Diabetes Control and
Complications Trial Research Group (DCCT), 1993;
Greening et al., 2007].

As a result of the involved management process and
the serious consequences of poorer management, youth
with diabetes may feel overwhelmed (Greening et al.,
2007; Lemanek, Kamps & Chung, 2001). This situation
is complicated further for adolescents since diabetes
self-care behaviors may interfere with perceived indepen-
dence and social acceptance and be associated with poorer
metabolic control (La Greca & Bearman, 2002; Silverstein
et al., 2005). However, family support and involvement in
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the diabetes care regimen can help reduce the challenges
for youth and is associated with better metabolic control
(Ellis et al., 2007; La Greca & Bearman, 2002).

Family Organization

Strong evidence supports the importance of parental in-
volvement in treatment (Anderson, Ho, Brackett,
Finkelstein, & Laffel, 1997; Ellis et al.,, 2007; Wysocki
et al.,, 2009). Positive aspects of family functioning and
the home environment are associated with improved ado-
lescent adherence to diabetes care. Families with more or-
ganization and routine have children who are more likely to
evidence better treatment adherence, better metabolic con-
trol, and successful adaptation to the diabetes regimen,
suggesting that family organization is associated with
better diabetes self-care behaviors (Greening et al., 2007
Grey, Boland, Yu, Sullivan-Bolyai, & Tamborlane, 1998;
Hauser et al.,, 1990; Safyer et al., 1993; Seiffge-Krenke,
1998). Likewise, youth who have higher levels of regimen
adherence, BG monitoring and better nutrition were more
likely to have parents who reported higher levels of family
organization, and youths themselves were more likely to
perceive better family organization (Hauser et al., 1990).

Examination of families with alternative family struc-
tures reveals congruent findings. Parents in nontraditional
family structures, such as single-parent families report less
family organization, regardless of whether or not their chil-
dren have diabetes (Overstreet et al., 1995). Further, par-
ents of children with diabetes from nontraditional family
structures report more child behavior problems than
two-parent families (Overstreet et al., 1995) along with
poorer metabolic control, lending credence to the idea
that higher levels of family organization may relate to
better self-care behaviors and subsequently, more favorable
metabolic control (Overstreet et al., 1995; Silverstein et al.,
2005). Greater familial organization is hypothesized to help
allay youths’ fears associated with self-management
(Hauser et al., 1989; Safyer et al., 1993) and to increase
their self-efficacy, in turn leading to improved adherence
behaviors and better metabolic control, although this
model has not been empirically tested.

Therefore, to better understand how general family
organization, defined as the relative importance of familial
organization in family activities and responsibilities (Moos
& Moos, 2002), may be associated with better metabolic
control potential mediators of this relation need to be ex-
amined. Greater family organization may provide more rou-
tine structure that supports diabetes tasks. For example, a
predictable schedule may make it easier for youth to re-
member to check their BG levels or to administer insulin.
Disease management that is easier to integrate into routine
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daily life may be associated with youth and parental per-
ceptions of greater diabetes self-efficacy to manage diabetes
tasks. A sense of greater self-efficacy, as well as better dis-
ease management may be two mechanisms through which
family organization is associated with better metabolic
control.

Potential Mediators

Self-Efficacy for Diabetes

Family organization may relate to adherence through
self-efficacy since greater self-efficacy for diabetes manage-
ment relates to better disease care. For example, in a review
of existing literature, Sigurardéttir (2005) noted that
greater self-efficacy for diabetes is associated with better
self-care behaviors and better metabolic control. Further,
Ott et al. 2000) determined that lower self-efficacy medi-
ated the relation between less supportive parental behav-
iors and less BG monitoring. Recently, Berg et al. (2011)
found that self-efficacy mediates the relation between
child—parent relationship quality and metabolic control.
However, no studies yet have examined the relations
among family organization, youth and parent self-efficacy,
and disease management.

Disease Management

Poorer diabetes adherence is not only detrimental but can
also be dangerous to the health of youth with type 1 dia-
betes (Morris et al., 1997; Sokol, McGuigan, Verbrugge, &
Epstein, 2005). Poorer diabetes adherence contributes to
poorer glycemic control, hospitalization, and instances of
diabetic ketoacidosis in youth (Morris et al., 1997; Sokol
et al., 2005). A better understanding of factors that relate
to youth disease management behaviors, including family
organization and self-efficacy for diabetes and their inter-
relations may yield multiple points of treatment interven-
tion to facilitate disease care.

Current Study

Although family organization has been shown to positively
relate to adherence behaviors and to metabolic control in
youth with diabetes, the mechanisms of their interrelations
are unclear. Higher levels of family organization reasonably
could be associated with greater youth and parent
self-efficacy, since the family environment is presumptively
more supportive of effective disease management, which in
turn is associated with better metabolic control. The cur-
rent study explores these relations through examination of
individual and family factors in adolescents’ diabetes
disease management with multimethod, multi-informant
data from the baseline assessment of a longitudinal ran-
domized clinical trial. Specifically, family organization is
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hypothesized to be associated with better metabolic
control, via greater youth/parent self-efficacy for diabetes
management and better disease management behaviors.

Materials and Methods
Participants

Eligibility requirements for participants included (a) youth
age between 11 and 14 years at time of recruitment, (b)
illness duration of at least 1 year, (c) absence of severe
diabetes-related complications or other medical diagnoses,
and (d) fluency in English. Questionnaire and interview
data were collected during baseline assessments with 257
family dyads composed of an adolescent with type 1 dia-
betes (49% female) and one parent (92% mothers) enrolled
in an ongoing randomized clinical trial; adolescent HbAlc
values were collected at a youth’s baseline and follow-up
clinic appointment ~3 months later before the initiation of
psychological treatment. Mean age at baseline was 12.80
(SD=1.21). Most of the participants were Caucasian
(69%; 19%, African-American; 6%, Latino; 2%, Asian-
American; 4%, other) and lived in a home with two or
more adults (77%) of primarily upper-middle or middle-
class socioeconomic status based on the Hollingshead
Four-Factor Scale (80% «class II or III; M=2.45,
SD =0.87; Hollingshead, 1975). Adolescent participants
had a mean illness duration of 5.16 years (SD=3.11)
and a mean HbA1C of 8.81% (SD=1.64%) at baseline
and 8.94% (SD =1.56%) 3 months later. The majority of
youth (65%) was on an intensive insulin regimen of mul-
tiple daily basal bolus injections or an insulin pump.

Procedure

Psychological data were from baseline assessments of an
ongoing multisite randomized clinical trial (RCT). HbAlc
data were collected at baseline and again approximately
3 months later. The RCT began after the collection of all
baseline psychological and HbAlc data as well as the
3 month follow-up HbAlc data; the intervention/control
sessions began following the youth’s clinic visit, after the
HbAlc data were already obtained. RCT participation in-
volved four brief sessions of either behavioral intervention
or diabetes information with one parent and a youth con-
ducted at the time of regular endocrinology appointments.
Participants were recruited from diabetes clinics at two
mid-Atlantic Children’s hospitals. Potentially eligible fami-
lies were identified based on clinic lists and contacted by
informational letter and follow-up telephone call by trained
research assistants. Written consent and assent were
obtained. Data for the trial were collected by self-report
questionnaires and interviews conducted by research

assistants at regularly scheduled clinic visits and via a
follow-up telephone call within 2 weeks of baseline, as
well as medical record reviews. The baseline protocol
required ~60 min to complete. Families were given a
$25 gift card in appreciation of their time. Of the 404
eligible families successfully contacted, 285 provided con-
sent to participate (71%) in the larger trial. Those declining
consent primarily cited lack of interest and of time.
Baseline data were provided by 257 dyads (90%). The ap-
propriate institutional review boards approved the study.

Measures

Background Information

Demographic and medical information were obtained
through a 33-item questionnaire developed by the research
team. Socioeconomic status was assessed via the Hollings-
head scale (Hollingshead, 1975), with categorical scores
ranging from 1 to 5, for which lower scores indicate
higher socioeconomic class. Parent marital status also
was assessed via this measure. The glycosylated hemoglo-
bin A1C, or HbAlc assay, is routinely performed at regular
clinic visits, and results were extracted from medical
records. Medical data were verified by record review by
research assistants.

Family Organization

The 9-item organization subscale from the Family
Environment Scale (FES; Moos & Moos, 2002) assesses
general, not diabetes-specific, family organization. Both
parents and youth answered true/false items to indicate
their perception of their family’s organization, for example,
“activities in our family are pretty carefully planned”. The
FES generally demonstrates satisfactory levels of internal
consistency and test-retest reliability (Moos & Moos,
2002), however, variability exists (Loveland-Cherry,
Youngblut, & Leidy, 1989). In this sample, the internal
consistency for separate parent and youth report was mar-
ginal (parent report o=.55, youth report o=.58).
However, when parent and youth report were considered
together in the creation of a family organization, latent
adequate (combined
a=.70). As such, family organization was treated as a

variable reliability was report
latent construct in this study. A family organization latent
construct also allows for the identification of the construct’s

true score (Kline, 2011; Llabre, 2010).

Family Self-Efficacy

Parents and youth completed the self-efficacy for Diabetes
Self-Management Scale (SEDSM; lannotti, Schneider, et al.,
2000), a 10-item self-report scale that assesses each person’s
perceived self-efficacy to complete or perform diabetes care



behaviors, such as BG checks and insulin injections.
Participants rate each item on a 1-10 scale to indicate dif-
ferent levels of youth/parent self-efficacy (1 = not sure at all
that I could do “X” behavior, 10 = completely sure that I
could do “X behavior”). Higher scores on this measure
indicate higher levels of self-efficacy for diabetes self-care
behaviors. Youth and parent diabetes-related self-efficacy
both show high internal consistency (a=.90) and test—
retest reliability (o =.89; lanotti, Schneider, et al., 2006).
Internal consistencies in the present sample also were high
(parent report o = .85, youth report o= .85). Similar to the
family organization variable, youth and parent self-efficacy
scores were combined into a latent variable to provide a
measure of family self-efficacy in the current study.
Creation of a latent construct partials out error variance
due to reporter bias and can identify the true score of a
family self-efficacy construct (Kline, 2011; Llabre, 2010).

Disease Management

The Diabetes Behavior Rating Scale (DBRS; Ilannotti,
Nansel, et al., 2006) was completed by youth and parents
separately to assess management of diabetes care. The
DBRS is a youth- and parent-proxy report of diabetes man-
agement behaviors over the previous week, with slight
variations in item content based on insulin regimen for
injections or pump. For these analyses, the total scale
score was used, which consists of 36 items for insulin
injection regimens and 37 items for pump regimens.
Respondents rated the approximate frequency with which
routine diabetes care behaviors occurred such as BG mon-
itoring, insulin administration, and behavioral adjustments
to specific situations on a 5-point Likert scale ranging from
“never” to “always”. Scores were transformed into propor-
tions of tasks completed and averaged across insulin
regimen groups. A score of 1 is the maximum and higher
scores reflect greater adherence. The DBRS has good inter-
nal consistency and test-retest reliability. The question-
naire has a significant association with the interview form
of the measure and with HbAlc (Iannotti, Nansel, et al.,
2006). In this sample, the reliability coefficient was
adequate for both versions (pump: parent report o0 =.69,
youth report oo=.81; nonpump: parent report o=.79,
youth report oo =.80).

Frequency of Blood Glucose Checks

To assess frequency of BG checks, an important indicator
of self-management, youth and parents separately com-
pleted the 24-h Diabetes Interview (DI; Holmes et al.,
20006, adapted from Johnson, Silverstein, Rosenbloom,
Carter, & Cunningham, 1986). In separate interviews, par-
ents and youth reported diabetes management tasks over
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the previous 24 h, including the total number of BG checks
performed. For the current study, the DI was administered
on 2 weekdays within a 2-week period and BG frequency
responses were averaged across the two interviews for each
parent and each adolescent within a dyad. Total number of
BG checks reported over 2 days by a parent and by the
youth was averaged separately. The 24-h methodology is a
reliable, valid, ‘“well-established” measure of self-care
behaviors in type 1 diabetes (Freund, Johnson,
Silverstein, & Thomas, 1991; Quittner, Modi, Lemanek,
levers-Landis, & Rapoff, 2008). Parent and youth reports
on the DI were used as ecologically valid indicators of
disease management since this measure was designed to
minimize memory errors and reporter biases prone to
questionnaires.

Data Analytic Plan

The current study evaluated a path model of the associa-
tion of family organization (parent and youth report),
family self-efficacy for diabetes (parent and youth
self-report), disease management behaviors (parent and
youth report, and parent and youth report of BG check
frequency), and metabolic control (HbAlc at baseline
and 3 months later). The model was analyzed using
Structural Equation Modeling in Mplus 6 (Muthen &
Muthen, 1998-2010). The full information maximum like-
lihood procedure was used to include participants who had
individual data points missing, presumed to be missing at
random. This procedure, which is the default in Mplus 6,
estimates missing data values based on the current estimate
of known parameters and then re-estimates the parameters
based on known and imputed data (Collins et al., 2001).
This is a preferred method for handling missing data, as it
includes all available data in statistical analyses (Collins
et al., 2001). Demographic data were not estimated.

The data were screened for outliers, and all indicators
were found to be within normal limits for skewness (<3)
and kurtosis (<10; Kline, 2011). Overall model fit was
assessed with a chi-square analysis, root-mean-square
error of approximations (RMSEA; values below .06 indicate
good fit; Kline, 2011), comparative fit index (CFI; values
above .90 indicate acceptable fit; Hu & Bentler, 1998,
1999), and the standardized root mean square residual
(SRMR,; values less than .08 are acceptable; Kline, 2011).
However, due to the large sample size of the current study,
the chi-square value is not considered the best indicator of
model fit, as the chi-square statistic is closely related to
sample size (Kline, 2011). Instead, the CFI, RMSEA, and
SRMR values are considered better indicators. As such,
these latter three indicators will be the focus of subsequent
analyses.
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Results

Descriptive information

Parents and youth in the current sample reported normative
levels of family organization (parent M=54.89, SD=
10.40; youth M=51.93, SD=10.62; Boyd, Gullone,
Needleman & Burt, 1997). Both parents and youth reported
relatively high, though normative, levels of self-efficacy for
diabetes (parent M =8.10, SD=1.26; youth M=7.08,
SD=1.73; lannotti, Schneider et al., 2006). Across
2 days, parents reported a daily mean of 3.11 BG checks
(SD = 1.86) and youth reported a daily mean of 3.63 checks
(SD =1.62). Mean adolescent HbAlc was higher than levels
recommended by the ADA (2011) and ranged from 5.90%
to 14.00% (baseline M =8.81%, SD=1.64; 3 months
M=8.94%, SD=1.56). For a complete report of the
means and correlations among variables, see Table 1.

Model Testing

The hypothesized measurement model consisted of three
latent variables. The first, family organization, included
parent and youth report of family organization from the
FES. Information from each reporter was used in order
to derive a latent variable free of reporter bias, thereby
improving reliability of the construct (Kline, 2011;
Llabre, 2010). The second latent variable, family self-
efficacy for diabetes, included parent and youth report of
self-efficacy for diabetes from the SEDSM. The third latent
variable, disease management, included parent and youth
DBRS Total scale scores and parent and child report of
average BG checks across two days from the 24-h DL
The measurement model was tested to ensure that the

Table I. Correlations among Key Study Variables, Means, and SDs

observed variables combined appropriately as indicated
by the hypothesized latent variables. The proposed model
did not fit the data well, as indicated by all fit indices being
outside of suggested ranges [x2 (34)=379.59, p < .001,
CFI=.51, RMSEA = .20, SRMR = .16]. However, all indi-
cators sufficiently loaded onto the hypothesized latent
variables (all factors: P> .32, p<.001). To improve
model fit in accordance with MPlus suggested modification
guidelines (Kline, 2011; MacCallum & Austin, 2000), cor-
relations in error variances for parent and youth report of
BG frequency, for youth-reported self-efficacy for diabetes
and youth report of the DBRS Total score, and
parent-reported self-efficacy and report of DBRS Total
score were added. As these correlations in error variances
made theoretical sense as a result of shared methodological
bias, covariances were added to the model (Kline, 2011).
With these correlations included, the measurement model
evidenced good fit for the data [x* (15)=30.51, p=.01,
CFI=.97, RMSEA=.06; 90% CI .03-.10, SRMR=.04;
see Figure 1].

The hybrid model was evaluated, including covariates
indicated by initial correlations, age, socioeconomic status,
and number of parents in the household (Table 1). A sig-
nificant overlap occurred between the ethnicity (Caucasian
coded as 1) and the SES variables (r=—.33, p < .001) in
the present sample. Due to the ethnic heterogeneity of the
current sample, SES only was used in subsequent analyses.
Demographic covariates of age, SES, and number of par-
ents were regressed on the latent variables with which they
demonstrated a significant correlation and all of them were
regressed on HbAlc at baseline and follow-up. The

1 2 3 4 5 6 7 8 9 10 11 12 Mean (SD)
1. Child age (years) 1 12.80 (1.21)
2. SES* —.06 1 2.44 (0.87)
3. Number of parents® —.06  —35%%* 1 0.83 (0.38)
4. Family org (P) —.06 .00 .03 1 54.89 (10.40)
5. Family org (Y) —.11 —.16* 14 S2EE 1 51.93 (10.62)
6. Self-efficacy (P) —.19%* —.05 —.02 23FEE S YEEE 1 8.10 (1.26)
7. Self-efficacy (Y) 12 —.21%*  20%*  16* 28FHFE - FEEE 1 7.08 (1.73)
8. Disease management (P) —.14%¥  —20%* .08 Jd9¥x ]9¥x 35kxx 33k 1 0.67 (0.1D
9. Disease management (Y) —.09  —.22%** 12 .05 J19%E 18%*F 45%EE 3gxEk ] 0.63 (0.13)
10. BG freq. (P) —.30%** —.04 L Bl S LA Y AT 1 3.11 (1.86)
11. BG freq. (Y) —.15% —19%*  25%%*% ]6* 22%% 0 13% Q7FRE S JGEEE - DLEE - QTHEF 1 3.63 (1.62)
12. HbAlc (Base.) 13* 32%EE —18%*  —.07 —.15% A8%HF —34EEE _ FOFEE ] T7FF — 18%F —26%** 8.81 (1.64)
13. HbAlc (3 months) 15% 28%#F* _20%*F  —16%  —.15% —20%*% —30%*F* —23%*F _ ]Q¥F _DeExF _ Q7HxE T8**%E 804 (1.56)

Note. P = Parent report, Y = Youth report.

“Categorical classification was employed with lower numbers equal to higher socioeconomic status (SES).

PCoded in reference to two parent households.
*p< .05, **p< .01, ***p< 001,



resulting model demonstrated good fit [x* (45) =92.23,
p <.001, CFI=.94, RMSEA=.06; 90% CI=.05-.08,
SRMR = .05; see Figure 2]. Family organization was signif-
icantly related to greater self-efficacy for diabetes (B = .48,
p <.001). In turn, greater family self-efficacy for diabetes
was related to better disease management behaviors
(B=.79, p<.001). Better disease management behaviors
were significantly related to concurrent lower HbAlc
(B=—.47, p<.001). Finally, baseline HbAlc was signifi-
cantly related to prospective HbAlc, measured 3 months
later (B=.71, p<.001). The indirect paths among the
variables also were significant, including the relations
between family organization and HbAlc (baseline HbAlc
B=—.18, p <.001; 3 month follow-up HbAlc f=—.13,
p <.001), between family organization and disease

P Y

T ‘58***

Family Self-Efficacy
for Diabetes

Family Organization

Family Factors and Health Outcomes

management (B=.38, p<.001), and between family
self-efficacy for diabetes and HbAlc (baseline HbAlc
B=—.37, p<.001; 3 month follow-up HbAlc B=—.26,
p <.001). Overall, this model accounted for 22% of the
variance in baseline HbAlc, 60% of the variance in
follow-up HbAlc, 23% of
self-efficacy for diabetes, and 62% of the variance in disease
management. None of the demographic variables demon-

the variance in family

strated a significant association with the latent variables
with the exception of SES, which trended toward
significance, indicating that higher SES is associated with
lower concurrent HbAlc (B=.19, p=.06). Results
demonstrate a chain of associations between family orga-
nization, greater family self-efficacy for diabetes, better
disease management, and lower HbAlc (Figure 2).

P (DBRS)

78 T

Y (DBRS)

x2 (15) =30.51, p=.01, CFl =.97, RMSEA = .06; 90% CI .030 - .096, SRMR = .04

P = Parent Report, Y = Youth Report

Figure 1. Measurement model with correlations.

Age SES

-13

(25)

SES

# Parents

Family Self-Efficacy
for Diabetes

07 prEEE
(.01 (.05%3%)

-.06
(-.01)

-.08

T (-.05)

# Parents

Family Organization

x* (45)=92.23, p < .0001, CFI = .94, RMSEA = .06, SRMR = .05

Note. Unstandardized coefficients in parentheses.

Discase HbAlc »| HbAlc
Management
Base. 3 mo.
39 l A
P (BG Y (BG
Checks) Checks)
Age SES Age || SES
# Parents -.02 .19 .05 02
(-.01) (.10) (.04) (01)
l 26
(1.37) " -
(10%%%) - 4T -71*:**
(-10.45%%%) ¥ \ 4 (.67#%%) v vV
Disease HbAlc » HbAlc
Management Base. 3 mo.
A A
-35 -13 .04 -.07
(-4.14) T T(»2.17) (-.01) (-.02)
SES Age # Parents # Parents

Figure 2. Final mediation model with demographic variables. Note. Unstandardized coefficients in parentheses.
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Discussion

The current study indicates that general family organization
is associated with disease management behaviors and
metabolic control via greater youth and parent self-efficacy
for diabetes. Specifically, higher levels of family organiza-
tion relate to greater concurrent youth and parent
self-efficacy for diabetes, which in turn is associated with
higher concurrent levels of disease management. Better
disease management, then, relates to better metabolic con-
trol. This model supports existing separate literatures on
the importance of family organization (Greening et al.,
2007; Grey et al., 1998; Hauser et al., 1990; Safyer
et al, 1993; Seiffge-Krenke, 1998) and self-efficacy
(Sigurardottir, 2005; Ott et al., 2000) in diabetes adher-
ence but is the first to examine the joint role these two
factors play simultaneously in adolescent disease manage-
ment and metabolic control.

As expected, general family organization was related
to disease management in adolescents indirectly via youth
and parent self-efficacy for diabetes (Figure 2). These
relations indicate that families who report more house-
hold structure and organization also have children and
parents who report feeling more capable of handling
their diabetes. It is possible that family organization
influences diabetes self-efficacy both directly and indi-
rectly; for example, organized families may have an
extant system of routines and procedures (i.e., afterschool
activities and chores), into which an adolescent’s diabetes
management can be more easily incorporated and
handled, as has been found in prior research (Greening
et al.,, 2007). Additionally, these families may have more
precisely arranged homes, in which a child’s possessions
may be found easily such that diabetes management
supplies and materials accessible.
However, these speculations would benefit from further
research. Putatively, these youth and their families may

may be more

possess the necessary organizational skills to successfully
manage diabetes and, in turn, experience increased op-
portunities for successful management.

Together with the demographic variables, family or-
ganization and family self-efficacy accounted for 62% of
the variance in disease management in the current
study. Having general routines and organization within
a family appears to be associated with youth and par-
ents feeling more efficacious at managing diabetes,
which in turn is associated with improved disease man-
agement. As supported in previous research, it is likely
that when youth and their parents feel capable to treat
their disease, they report engaging in more disease man-
agement behaviors (Ott et al., 2000). Youth and parents

who feel confident in their ability to actively and flex-
ibly manage diabetes may be more likely to complete
necessary disease management behaviors, particularly
during stressful experiences like extremely high or low
BG levels.

Further, as expected, self-efficacy for diabetes was re-
lated to concurrent and prospective HbAlc indirectly via
disease management. Specifically, the more self-efficacy a
family reported, the more likely they were to report good
disease management, which was then associated with
HbAlc concurrently and ~3 months later. The full
model accounted for 22% of the variance in baseline
HbAlc and 60% of the variance in HbAlc at 3 months
follow-up. This series of relations is important as it extends
the model to include a biological correlate, indicating that
families who report more general family organization and
diabetes-specific self-efficacy also report better disease
management behaviors, which in turn relates to better ad-
olescent metabolic control.

The current model of psychological factors accounted
for a large portion of the variance in explaining disease
management (62%), but a substantially smaller portion of
the variance in concurrent glycemic control (22%). Results
implicate other factors that relate to adolescents’ disease
care behaviors and metabolic control. For example, other
studies have found that family conflict (Ingerski, Anderson,
Dolan, & Hood, 2010) and pubertal development (Palmer
et al., 2004) also contribute to metabolic control in
adolescence.

The current study expands the existing literature by
examining family and individual factors simultaneously
via advanced statistical techniques to model the pathways
that are associated with better diabetes management and
ultimately, better metabolic control. This study reinforces
the extant literature that has found increased familial or-
ganization, including the use of routines, and is associ-
ated with favorable metabolic control and treatment
adherence and a more successful adaptation to the dia-
betes regimen (Fiese & Wamboldt, 2000; Greening et al.,
2007; Hauser et al., 1990; Moes & Frea, 2000; Ryan &
Wagner, 2003; Safyer et al., 1993; Seiffge-Krenke, 1998).
More importantly, this study also offers a possible expla-
nation regarding the mechanisms of change leading to
metabolic control. By examining these factors concur-
rently, this study has identified a potential causal path-
way, which could be targeted in prevention and
intervention work to help maintain or improve diabetes
care in adolescents. However, other pathways should be
examined in future research, as the current study evalu-
ated only one pathway of influence in a predominantly
cross-sectional study.



Clinical Implications

The clinical implications of this research may include
introducing prevention and intervention treatments for
families of youth with diabetes which focus on increasing
general family organization and family self-efficacy for
diabetes. These programs could emphasize the long-term
development, implementation, and maintenance of family
organization and its relevance to diabetes management. For
example, helping youth and parents to know their roles
and responsibilities, and encouraging planning for family
activities/schedule use. Techniques for developing adoles-
cents’ and parents’ self-efficacy should also be targeted
such as developmentally appropriate psycho-education,
practicing diabetes management strategies in treatment,
and tracking adolescents’ and parents’ successful manage-
ment experiences. Parents, in particular, should be aware
of the role they play in terms of facilitating family organi-
zation and routine development, as well as their role in
supporting appropriate independent self-care behaviors in
their teens. Structured family interventions aimed at devel-
oping strong problem-solving skills, such as Behavioral
Family Systems Therapy, may be useful in developing
both skill sets. Additional longitudinal research regarding
complementary facets of family involvement such as family
conflict is also necessary, however, since these relation-
ships are likely transactional.

Strengths and Limitations for Future
Directions

Strengths of the present study include the use of
multimethod, multi-informant data collection procedures,
including parent and adolescent report of family organiza-
tion, youth, and parent self-efficacy for diabetes and
diabetes management, as well as a biological measure of
points.
Additionally, through the use of advanced statistical model-
ing techniques, various direct and indirect relations were

metabolic control collected at two time

evaluated simultaneously among the relevant variables.
Although the current study may help elucidate the rela-
tions between family organization and metabolic control,
then, there are a few limitations to note. First, the data are
predominantly cross-sectional and cannot determine cau-
sality; it is possible that the direction of the studied rela-
tionships could be reversed or be considered bidirectional.
Longitudinal assessment will be required in future research
to address these issues. Second, in this study, the FES
Organization subscale evidenced lower than desirable reli-
ability when parent and youth report were considered sep-
arately; when parent and youth report were combined,
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however, internal consistency was found to be adequate.
Additionally, the lower reliability in the current sample
seems to be in line with that found by other researchers
(Loveland-Cherry et al., 1989). Furthermore, as the model
was analyzed using structural equation modeling in Mplus
6 (Muthen & Muthen, 1998-2010), the error variance due
to reporter bias was removed and a more stable true score,
as represented by the latent variable, was used in analyses
(Kline, 2011; Llabre, 2010). Nevertheless, future research
should consider inclusion of alternative measures of family
organization to create a latent variable of this important
construct. Diabetes-specific measures of family organiza-
tion could also be valuable to develop in future research
as the current study assessed general organization.

Conclusions

In summation, family organization appears to play a key
role in successful management of type 1 diabetes in ado-
lescents. Family organization is concurrently associated
with greater self-efficacy for diabetes, such that greater
household order may facilitate opportunities to success-
fully manage diabetes. Furthermore, youth and parents
who feel self-efficacious exhibit better concurrent disease
management behaviors, and in turn, youth exhibit better
metabolic control. In short, family organization is a con-
tributor to better disease management and metabolic con-
trol which may have possible implications for prevention
and intervention programs.
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